Eighty eight (32.2%) felt pentavalent vaccines were not important. A similar proportion 88 (3.2%) also stated that they would not give their child the vaccine. Most women 252 (95.1%) agreed that mothers should be encouraged to attend immunization regularly. Side effect experienced by children were fever 69 (87.3%), swelling at injection site 21 (26.6%), rash 6 (7.6%).
INTRODUCTION
Immunization represents a remarkably successful and cost-effective means of reducing infectious diseases and thereby reducing morbidity and mortality in infants and children [1] . In Nigeria, the expanded programme on immunization was introduced in 1978 with the aim of improving the health of Nigerian children by eradicating vaccine preventable infectious killer diseases through routine immunization to children less than the age of two years [2] .
Pentavalent vaccine was introduced into the Nigerian routine immunization schedule in 2012 with a view to fast track reduction in child mortality in line with the Millennium Development Goal (MDG 4) targets [3] . The vaccine is a combination of five vaccines-in-one that prevents diphtheria, tetanus, whooping cough, hepatitis B and Haemophilus influenza type b all through a single dose [4] , [5] . The World Health Organization (WHO) and the Global Alliance for Vaccines and Immunizations (GAVI) recommended the use of Pentavalent vaccines in Nigeria and other developing countries to replace the DPT (Diphtheria, pertusis and tetanus ) vaccine [3] , [6] . This was done to increase the uptake of the hepatitis B (Hb) and Haemophilus influenza type b(Hib) vaccines in these countries by capitalising on the uptake of DPT vaccine [7] , [ 8] .
For a child to be fully immunised, that a child should receive four doses of OPV (Oral polio vaccine), three doses of pentavalent vaccines (at 6, 10 and 14 weeks) and one dose each of BCG (Bacilli Calmette-Guerin), HEPB 0, MCV (Measles Containing Vaccine) and Yellow Fever [6] . With its introduction, nearly 400,000 cases of haemophilus influenza type B would be prevented with about 27,000 lives saved annually in Nigeria [3] , [9] .
Factors influencing the attitude of women toward pentavalent vaccines in Nigeria include, religion, availability of the vaccines, cold chain, fear, trust in the system and belief in myths. Religion poses the greatest challenge to the acceptance of immunization especially among the northern Nigerian Muslims. Generally, the Muslim north has the low immunization coverage, the least being 6% (northwest) and the highest being 44.6% (southeast). Christians have 24.2% immunization coverage as compared to only 8.8% for Muslims [10] . Inadequate cold [12] . Lack of confidence and trust in routine immunization as effective health interventions for tackling childhood diseases appears to be relatively common in many parts of Nigeria [13] . Commonly, immunization is believed to provide at best only partial immunity. The widespread misconception that immunization can prevent all childhood illnesses reduces trust because when, as it must, immunization fails to give such protection, faith is lost in immunization as an intervention, for any and all diseases [14] .
Another factor affecting Pentavalent vaccine use is shortage of vaccines and immunization supplies. This is usually due to insufficient funding and late release of funds. In some years, only 61% of required funds for procurement of vaccines were released, the late release of funds meant that vaccine had to be bought on the spot market at inflated prices. In some instances, no funds were released for vaccines and the funding cycle had only reached the stage of getting the budget approved [15] .
For a child to be fully immunized in Nigeria it cost as much as $226 (81,360 naira) per child, the most expensive among developing countries [16] . In spite of these huge resources being expended, there has been no significant increase in immunization coverage in the country particularly in Northern Nigeria. The percentage of fully immunized children in Nigeria has marginally increased from 13% in 2003 to 23% in 2008 [17] and only slightly increased to 25% in 2013 [7] , [8] . This however raises concerns as to what could be responsible. The percentage coverage is highest in South West (50%) and lowest in North West (6%). North East has about 8% immunization coverage, while South East has about 44.6% coverage [18] .
But caregivers seem to have positive attitude toward Pentavalent vaccine as a study showed 78.9% had a positive attitude towards the pentavalent vaccination [19] . Majority (94.9%) attributed their awareness to the health workers while just 0.3% attributed it to schools and neighbours. Socioeconomic status like religion, level of education and income also contributes the awareness and attitude towards pentavalent vaccine.
Developed countries with under-five mortality rate of less than 10 in a 1000 have more than 90% immunization coverage. However, in developing countries with immunization coverage rates below 80% have under-five mortality rates above 100 in a 1000 [8] . In Nigeria, immunization coverage rate also varies with region; being lowest in the Northern part of the country predisposing children in the North to disseminated tetanus, influenza, tuberculosis, whooping cough and the other killer infectious diseases. The high prevalence of poverty; not only in area of income but also poverty of knowledge, ideas and opportunities is a major contributor to the poor immunization coverage in this region [7] . This study seeks to assess the practice and attitude of pregnant women towards pentavalent vaccine in Northern Nigeria, Jos Plateau state and possibly address any misconceptions about the vaccine with aim at promoting awareness of pentavalent vaccine among these women thereby facilitating immunization coverage in Northern Nigeria. This research work will contribute to the available literature concerning pentavalent vaccine in Plateau state, Northern Nigeria.
This study aims to assess the attitude and usage of pentavalent vaccine in pregnant women attending antenatal care and to identify factors affecting the use of pentavalent vaccine among pregnant women in Plateau Specialist Hospital, Jos, Plateau State, Nigeria.
II.

METHODOLOGY
This study was done in Jos, Plateau State. Jos which shares boundaries to the west with Bassa LGA, to its North with Toro LGA of Bauchi state, to its East with Jos East LGA and Jos South LGA southward. The Birom tribe are the most predominant, they are both Christians and Muslims in the community. In addition, other ethnic groups could also be found in all parts of the LGA including Anaguta, Mwaghavul, Ngas, Rukuba and Irigwe. Civil service, farming, small scale businesses are the predominant occupation [20] , [21] . Plateau Specialist Hospital located along Old Bukuru Road, Jos North, Plateau State. It is a tertiary health care facility rendering specialized services including antenatal care which records about 1,300 new pregnancy visits each year.
The study was carried out among pregnant women receiving antenatal care in Plateau Specialist hospital, Jos North LGA using a descriptive cross sectional study design. The study was done over a period of four (4) months (August 2018 to December 2018). Two months for data collection and one month for analysis and one month for write up of the final work.
Simple Random Sampling was used to select 397 women who participated in the study. The list of all registered women attending ANC at the hospital was used as the sampling frame.
Data was collected using a pre-tested, intervieweradministered questionnaire. The questions included sociodemographic data: which had questions on age, sex. religion, tribe, state, marital status, education, occupation and number of children. Questions on attitude towards pentavalent vaccine had questions like do you think immunization with pentavalent vaccine is important? Would you give your child pentavalent vaccine? Should pentavalent vaccine should not be free? Do you think one dose of pentavalent vaccine is enough? Do you think mothers should be encouraged to attend immunization regularly? Rainfall and distance are good reasons to default immunization? Should side effects experienced when taking pentavalent vaccine be a good reason to stop vaccination? Questions also looked at use of pentavalent which has questions like have your child being immunized with pentavalent vaccine? Was there any side effects experienced?
The data was collected, entered and analyzed using IBM Statistical package for social sciences (SPSS) version 20.0. A total of 7 questions were used to assess the attitude of the caregivers concerning the pentavalent vaccine. A score of 1 was awarded for a correct answer and 0 for a wrong answer. The total attitude score was calculated and converted to percentages and graded as Negative attitude (scores 49.9% and below) and Positive attitude (Scores 50.0% and above)
Test of associations were carried out using Chi squared tests for associations between socio-demographic variables such as age, sex, religion, occupation, level of education and number of children and independent variables such as attitude towards-and usage of pentavalent vaccine. The level of significance of all statistical associations was set at p<0.05.
Ethical clearance to conduct this research was obtained from Bingham University Teaching Hospital Research Ethics Committee, while permission to conduct this study was obtained from Plateau State Specalist Hospital Management. Written informed consent was obtained from each respondent before the conduct of interviews after adequate information must have been given to the respondents by the interviewers. Confidentiality and privacy was respected during the course of interview. Participants were treated with dignity and respect. To ensure confidentiality, respondent's serial numbers rather than name were used to identify each respondent. There was no risk of harm or injury to the participants during or after the study is conducted.
Limitations of this study include the fact that responses from respondents were based on self-report and depended on the truthfulness of the respondents. There s a tendency for recall bias especially among the patients that had pentavalent vaccine. Actual choice behaviour is not observed since this was a descriptive research.
III.
RESULTS
Socio demographic parameters of Respondents
A total of 379 participants participated in the study, shows that 218 (54.9 %) respondents were within the age range of 15-24 years. In addition to this, (27.2%) of the respondents were within the age range of 25-34 years. Only (17.9 %) were aged 35-44 years. Table I Table II shows the attitude of the respondents towards pentavalent vaccine. Majority 257(97.0%) of them had a positive attitude towards the vaccine while only a few Table III shows the relationship between sociodemographic factors and attitude towards the pentavalent vaccine. There was statistically significant association between occupation of women and attitude toward pentavalent vaccines (p= 0.021). More women who had no occupation 5 (9.4%) had negative attitude towards pentavalent vaccine than those who were business women 2 (1.5%).
B) Attitude of respondents towards Pentavalent vaccines
There was a statistically significantly association between religion and the attitude towards the vaccine (p= 0.034). More Christians 185 (98.4%), than Muslims 72(93.5%) had a positive attitude towards pentavalent vaccines.
Majority 156 (97.5%) of respondents with positive attitude were between between 25-34 years of age, more women aged 15 -24 years 3 (6.2%) had negative attitude towards pentavalent vaccine than older women 35 -44 years with 1 (1.8%) and this relationship was not statistically significant (p= 0.338).
The level of education did not significantly affect the attitude towards the vaccine with the highest being among those with secondary level of education, 125 (96.2%). The association between these two variables was not statistically significant (p= 0.714).
Married respondents constituted a high proportion, 248 (96.9%) of respondents with a positive attitude. The association between marital status and attitude toward the pentavalent vaccine was not statistically significant (p= 0.590).
Usage of pentavalent vaccine among pregnant women attending antenatal care
Table IV shows almost all women 279 (97.6%) had children who had received pentavalent vaccine, 7 (2.4%) had not had children who were given pentavalent vaccines. Mothers whose children did not receive the vaccines did so due to unavailability 3 (42.9%) and inconvenient time 4 (57.1%). Most women 200 (71.7%) reported that their children did not experience any side effects after administration of pentavalent vaccines, while 79 (28.3%) reported side effects on their children after pentavalent vaccination. Side effect experienced by children were fever 69 (87.3%), swelling at injection site 21 (26.6%), rash 6 (7.6%). Table V shows the relationship between sociodemographic factors and usage of pentavalent vaccine. All women 35 -44 years 66 (100.0%) had used the vaccine, while 34 (94.4%) of women 15 -24 years of age had use the pentavalent vaccine, although the relationship between age of respondents and usage of the vaccine was not statistically significant with p= 0.205. Majority 197(97.5%) of those that had used the vaccine were Christians, although the relationship was not statistically significant with p=0.963.
There was a statistically significant association between marital status of the respondent and use of pentavent vaccine with p= 0.0001 and majority of those that had used the vaccine were married women with a number of 276 (98.6%) while single women 3(50.0%) had used the vaccine.
IV.
DISCUSSION
There was a positive attitude towards pentavalent vaccine in a majority of respondents; this is similar to a study carried out in Lagos [22] which showed that 96.6% of women had a positive attitude towards immunization.
Despite this impressive level of positive attitude, a third felt pentavalent vaccine were not important, a similar proportion (a third) also stated that they would not give their child the vaccine. This finding presents a difficult situation that can lead to rejection of vaccines in the community. Continuous advocacy and education is vital in making sure that women are willing to take their children to get immunization. The positive attitude as revealed in this study is an opportunity for the public health system to implement routine immunization in full scale so as to increase immunization coverage in Nigeria.
It is important to note that the high positive attitude towards pentavalent vaccine may be due to most of the women agreed that mothers should be encouraged to attend immunization regularly. In contrast, a higher proportion of women felt that rainfall and distance are good reasons to default from routine immunization. This erroneous reason may be responsible for the low coverage in Nigeria [23] . Parents and care givers should continue to support immunization and listen to health workers during health education session. Occupation and religion plays an important role in the attitude of respondents, as there was statistically significant association between occupation of women and attitude toward pentavalent vaccines. More women who had no occupation had negative attitude towards pentavalent vaccine than those who had occupation. The lower positive attitude here may not be unconnected to the rumour in the Northern part of Nigeria, that vaccines were made to make women less fertile and has so many side effect. Efforts must be made to reorient the people against this postulation. The churches and mosques are good areas for advocacy to increase utilization of immunization services.
Majority of the mothers had used pentavalent vaccine; this is different from a study carried out in Plateau state [21] which revealed that fewer than one-third of the mothers had fully immunized children. This may be due to fact that the vaccine is given at no cost. Findings is similar to a study carried out in Lagos [22] which found that 86% of the respondents reported completing their doses of penatavalent vaccine. This high level of immunization coverage is essential in combating disease in the State and also offers better protection for the children.
This study corroborates the statement as over three quarters of respondents asserted that the vaccine should be free. This is to increase coverage. The positive attitude towards pentavalent vaccines was demonstrated in its use. Most women in this study agreed that mothers should be encouraged to attend immunization regularly but they felt experiencing a side effect is a good reason to stop vaccination. This calls for health education targeting Adverse effects following immunization (AEFI).
Uptake of vaccination services is dependent not only on provision of routine immunization services but also on other factors including attitude of mothers towards immunization [13] , [24] . density of health workers [16] accessibility to vaccination clinics and availability of safe needles and syringes [25] . 
CONCLUSION
All most all pregnant women (97.0%) had a positive attitude towards the vaccine while only a few (3.0%) had a negative attitude. A third felt pentavalent vaccine were not important, a third would not give their child the vaccine. A higher proportion of women felt that rainfall, long distance and experiencing side effects are good reasons to default from routine immunization. Occupation and religion had statistically significant association with attitude toward pentavalent vaccines.
Almost all women (97.6%) had children who had received pentavalent vaccine, while only 2.4% had not had children who were given pentavalent vaccines. Those children did not receive due to unavailability and inconvenient time. A fourth reported side effects on their children after pentavalent vaccination. These side effect experienced by children were fever swelling at injection site, rash.
VI.
RECOMMENDATION
The Government should make it mandatory for children POSITIVE 97%
NEGATIVE 3%
OVERALL ATTITUDE to present their immunization cards before being admitted into public and private schools in order to increase use of pentavalent vaccines and routine immunization. Health workers should improve efforts at health education on immunization especially on adverse effects following immunization (AEFI), reasons for missed opportunities, heath workers and facilities should improve coverage of hard to reach areas or distant areas via special immunization or home visiting to administer vaccine. Pregnant women should increase attendance at immunization services as offered by the health facilities. 
